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m m m 

[oooi] z.<D&wte, ^(om^mm^if^mmuPc. £b^Ai^^cui^&^<z>^ 
<htcmmm&*ftWi-zmmmmmm&&mwmi:M? (sir, mmmmnMct 

s^^p^lt, -r<wz.mm^^, Lfc^oT^^m^AiijoiiMi^^c 

xn^tcm^, mm&mm m^tr^ (m-^ir) Kt*<Dm±te< . twc 

&mn, 2004^1^ 30 0 ^aM£*Wc*g«2004-22535-§\ 2004^5 17 0 
i£WM£*Lfc4#lI2004-146397-5§- > Wi 0 ^mH$tbfc;i#fI2004-146398-§- > 
^T>'2004^7^ 21 0 (-m^tLfc#M2004-212896-^{'>?j-L^li^§SU 

[0002] — MMx^iur, &m<vm^m§kte¥<vmmttn, ^fbicAi-a-^c 
~^TKy/K $p>{-ffiNiJ*Px^^px, Mipx^^^fflv^tL^yy^K^^o 

y^K^A<D^^K^>lll^ic^^JiPX^m^n— T->^-r^^K^X^^5 

[0003] X|B<^M®5J!X B.ibT, 

(a) j^t^^*?^ CWT, wG-e^-r) ^fig^^fc^^^^^^ C^T, T 
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(b)x^y?y^mmizx. ^y-vmmmmmytvxri^-^yb^m^^. mm 

mnxm^tvtc, m^^mr.TiNx^^mis^mmt^^mr. n 
cN-e^i-)^ov^^\ ^nm^f fatty, ^oo. lSumcD^i^ms^-^ 

^mmmxwi^x, 

W:5— 20m.^-%, 

[0004] £ib^ % _bfg<Z)^^SM®X^^S % ^!|^{i(H5AtcmB&¥®l§l-t:\ El5BK:l» 

m<Dmnmi$%WAu t—?xm.w.\H%, m^.it3oox:(Dum^mvfc^mx 

, $£W\*l{Cfc!fctfxbL,XmmbAi$:, Mxf^^M*:200sccm, Ar^4:300s 

2 2 

-fbTkJjDt^ftArSr. ^Jx.«C H Mr^Osccm, ^^*:200sccm, ArjjfE*: 

2 2 

300sccmOfiJ'a'T^Ab-r, |s3C<lPaCDC H <DftM#*t'gmtAr<Dig 1 &tfX 

2 2 

&m : 40kHz) cox.s<y?njj*mnu — ^±ss,mmmma^ mcf-ioovo 
^T^m^mai^tc^x^o—mm.^^.^. mmmmmfc^mm^ m 

^SJ¥^7)TiN@*3 ! t•O^TiCNIi(7>v^-f^^/5^ ttteW)JjfrbteZ>mM1£'&m£Mj& 

2 2 

Ar&\ C H ?5tE#:40— 80sccm, ArM*:250sccmOfiJ^-e^[AUT, HUlE^^ 

2 2 
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-km mmwo iztemti 4-6kw (m$zm :40kH Z ) (D^<^m^^mimvtc 
}&-tz>^t K£.m&£thZ>^ti>%it>thx mm ¥07-1 642i 1 &xm 

^2002-513087^##^) o 
[0005] £fc, ^t-JilBO^^M^^^S^^lJWO^^iJJPX^fflV^^ixSMM^X^ 

(a)T£BJf £LT, 1. 5— 10/x mO^Jlff^U ^om^^:(Ti Al )N(fc 

l-z z 

fcU Jsmfc-e, ztm 40—o. 60^-f-)^j£i-OTtAi<z)^^t:^[^T> 

(Ti, A\)Nx^-rmt»ibtezmwm, 

W:5-20J!^ o /ck 

&MmMj&^xt£&&mmmj:mmtbtix%><9 . mzmtmm^-^mm 
wmmcomwrnxibz en, ad Nmtk m^^-xh^Ai^^xmM.m^tmm 
'14, mTuc^xmu&m&^u ^m±^mx^^ B mi^m^mmm(D^ 

&:b*>#y-KM (SB^) tLxm^B.^m-r^>Ti-Ai^^±^b^thtc.T— 
^mnmmt, xv—vnM mmw.) tvxwc^~^yh^±^titc^y<^])^ 

(a) -H*, -tmT&mtvx, t-f-xmmft*. ^ix^soo^M^nf^ut 
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£i*ALt\ ^*.fif2Pa<0£j£#HSU:U — ^±IBffifilSflc(-fi, 0!l;*.ri-lOOV 
<Ox<>rT^«JEES:RiaPbfc*#t? % MfBigEISftW^ffilc, ±|B(Ti, Al)Njf /^b 

2 2 

<t*0#Hfc7ftl!f<tAr£r, C H Mi:40— 80sccm, ArM ft: 250sccm<Df !|-g-T?i»A 

2 2 

% Gt&BM) l^fittl* : 4— 6kW m&m. : 40kHz) (DXs^yP^jj&ftiMVKLgiWX* 
, -LfE(Ti, AlNSA^/j;SfflM©Ji^A«^tS*P»»SrSS3S^^-rSwi: 
^«tf9^ig$tb5-i:t)*P?jtbTV >3 (#^2002-51 3087-§^«#Rg) „ 

[0007] ie^o«llMapxSE«©ii5tt^bt4»?*u<, — *T?«lliiJAPX»!:*N-54ir*'ft*5 

fflv»fc4frfrt::W:iaJHttftv^, <Krfc§l^JipxSrJS^T?fir75:ofc^^W: % iitt 
m^-efe5 0 *fc, Wfc±flB©*tt*t«->!c^o«B«l*|-o§IBiJ*px4:, Sfig"C N /5>o 

m, ^tcmw^mmm^mmm^^x^munm^M^^^x^rcib 
[0008] t^x% *mw#m&, ±3&<Dx.5tzm&i*t>. m^mmmjcxmrn^^m 
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ymthvfcmm&w&m^ numm^M^mm^m.x, mmm^m 

2 2 

t^^iAr^, M^L-<«C H »fc*:25—100sccm, ^|g»fE*:200— 300sccm, 

2 2. 

Ar^S:150— 250sccm©SiJ-^-e^AL-C, #!J;Ui*lPa<DC H CO 

2 . 2 

<Dwc*—^yh(D%y~\?nm(Mmw.) \a-±, m^mt> ■. i-3kwoii£isc:40k 

Hz)(DX/^y?mJj, mTi?~VyHZ.^ Mx«ffi^l:3-8kW(jl^ :40kHz) 

[0009] (b) ±i2 (a) <Dmm^B%nmm^mm^m-r^mux^ mmmn^mA^ 
ti^!t^^tvx(Dmt7^mtm.mtAr(D^:i\^ti(DmMt, ■^^^■v^^<y^ 
v>?mm<Dwc?— VyhtTi?—?yv\zii%M&tih*;<y?mt)&nmL.x^ mm 
mm'&tt&mmmm&mtK *-^ftytft$tmmxmmvx. 

W:5"40im^%, 
Ti:0. 5—301^%, 
^f:0. 5— 20m^-%, 

te£i$mmnm^jMz£zmm&m-mLx<Dmmk%)%:X\ mzmm^fa-t 
x Mn, wf&Mz£z>&mfa±.$)mhtt&^x, mmmmT.xt>w3jm^yt° 
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(a) tot** (b) t^stt6W^aif**»fc©-e*>« 0 

[0010] £©388&f±, ±C©W**S*|cas<5V^**tbfc 1 b©T?*>or, 

(a) WCSjSBE^&*fcr±TiCN^"9-— ^yM»fo*43ttfflUEft:0*ffifc; (b) 

*hv>x^y*v>-?mwiz.x, *y-h*mmmmM)kL,xTi?*-7vb&mi<\ m 
nmuxmwt^s&mztitz. tin® ^OTiCNgo^-r na\ *fct*ii?3W»e>fc*> 

m&mM.xm.m*f&mzti, ^?*&*t&mmtvmfeLx. 

W:5— 40m^%, 
Ti:0. 5— 30H^%, 

&t££ZM&X\ k#3R#fttt#©#ififc, *MiStn(C, N) 5Rfls^4W*BWS5MR 
[oon] . o#*^ % r©*w©«flHi«x*tc*5v^-c. ;ux«*jfc+-5*#^»:fcJ:t3W 

mm^mm^M^^mmm^m^mm t P^mi-x<>x-m\^±i,tzi,(Dic^i,K 
^(D^mm&o. i m m^st-m, mm<D-t<:thtcmmm&vk&m&-tz>~kfrx> 
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[0012] (b)i^^f^i^«H(DWMi 
[0013] (c)^^^^^^^^^™,};^^^-* 

^A&^V^TkO. 5— 3011^%, N:0. 5-30j^-f-%£5£#>fc o 

[0014] (d)mm^^mmm^mm<DW-i^mm 

[0015] ^m^mii,m^mmmnmT.xmm^^m^m^mm^-r<h,tc 
(a) m3A, 3B^ti^tmm^-mm^^mm^Emmx^tL^mmmm, -r^ 

m^x, mmmft<Dmmmz-&rtz>mj&mi£&ioo— 3oog tu mwm 
mft<DumMm&3oo~5oox:bi,tcvtmx\ mmfH^jt^^bi^xmrnbAr^ 
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, W*.tf£3f«E«:200sccm, Ar«E*:300sccmO*J'g-C2»AbT, Mx.«lPa(D 
$*£Ar©j^;tf;*i^fc5RJE#H*£U fulETi-Ali^^-yVbtf>#y-F 
TO (UlSiS) f £f±, fltetfttj*.: 1 2kW (m&$t : 40kHz) <07s<y9tt&WNl, 

*ajEtJw£: (TL Al x )N(fcf£U M^Fit^ XfiO. 40—0. 60Sr^"T) , Sr^JSt" 
3Ti^©*&*fblfe[#T, (Ti, ADN-C^-T]®, fcJBfifrf (Ti 

, Ai)NJit±, &mmft&mz.tti>xmmia85m8&u tswz$imm.mmfrim 

[0016] (b)oV^-C, SeHrtlCK^^fcbT, 0iRfc£C H #^©£Hfc7Ki|f t^*iAr£, 3 

2 2 

£L<f2C H »fE*:25— lOOsccm, ^f^jfEi: 200— 300sccm, AriJfE*: 200scc 

2 2 

2 2 

jjy—Fmm m&w) la-t, mxj&mti •. i -3kw (ji&sk : 40kHz) <d^<^m 

tJ. tulSTi-Al-a-^^— #yMcfi, M;tf*W;fr:3—8kwag&#c :40kHz) 
*3^fife*ixfc*JlH4***jR*3R«atH:, ±IEO(Ti, Al)NJg^*fbT3fi@tc« 

[0017] (c) Jb|E(b)c7)rimtt^ H B H ®^^^^^i-5{^bT % &*£«rtU:i*A£ 
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W:5"20M^%, 
Ti:2. 5— 

Al:l. 6— 15m^-%, 
^.m-.O. 4—22. 5M^%s 

(a) - (c) ^^n?>m^M:^nti<Dx^ 0 

%m\ ^mtAi<Dm:&rf*frbf£%Rfc^mnxmm*!&m&ti, o. 1-3 Mm 
Cn ai )N(fc/fu JSC^F-Jt-e, xfio. 40—0. 60^-f) , Sriifsf 
( c ) mc<-^y^b^^y^v^mm^x, *y-Kii(ini)i:Lt, wc^ 

W:5— 201^%, 
Ti:2. 5—101^^%, 
Al:l. 6—15JD5C-¥-%, 

m.m-.o. 4-22. 5j©^%, 
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(a)**^J»©|aj£;feJ:TW&Jlff 

(Ti, Al)N®a»bfcS«#8^Jlf4, ±IB©ii!9«J&£#T3fc3Ti{::±oT^Cft 
5tfS, Al<7)^#J-^^-rx1ii^Ti<b©-^»(C£feSSiJ-^(JE^lt)T0. 4o*mx 

XMSrO. 40—0. 60b?£lbtc o 
[0020] (b)Pvttt^ H B B ^^^^OW^^» 

[0021] (c)»^*AK^**«WoTUAi/*$J:tJ«a[*^#* 

ftK^tOBfiftirn-Al^CC, N)»*fciUT#&L, tulS^ a B H KTi-Aim(C, N)# 
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I^Sl^^b, ^©tti^timTi^. 5— Al:l. 6-15^%, 
S*:0. 4-22. 5^%t^fe/c 0 
[0022] (d)«^#NlfrjftX3iH^¥l&JM 

t&X%~f , — M(D5F^)jij?:^i3/im^Mx-5i:, ^05a|fP^5/tV^^^b^ 

[0023] mc±m<D#Wimitek*(Dmw<Dmmmmmj:x*m 
mwimmtK =f-y\?>"y<Dm$Lte<, ^mic^x-tctitzmmn^mm-t^ 

(a)±m(Dm6(Dmmmm(DT-^mmm^my^xm^titcm^mmmT. 

mmm^-^m^^u i^tc^x^m^mm^twrn^ ^h^mmm^ 
m-tzfc. mz-&m3Aizm,m¥mmx\ m3B^wimjE^mx^ti^mTt(DT— 

i^fgV^Al-Ti^, ftk^•{l!|{vl^a^•^J^CTi'g•^■fi(Di^V^(Al'g•^^ao{£^^)Ti- 

mfcttvx9om\B}mvtc.fcmzi>*y— kis (&3&ag) i:L-c^Mcr^*Lfcr 
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[0024] (b) _hiB (a) (Dm.j&mtmmtt-fz (ai/to Nm(DW*m^^x, nmm<D 

(^^)T'fe5Ti-Al#^:{z:*5ttSTi-^^*$:Jb|B<D^5l5Ti-Al^^(DTi^-^r» 

K&\^xmtt&)'<^\,^-b<Dt-tz>m^ mmMfctimMztix^^mfcT—y^cD 
. mmmmzmm^x, 

_h|EAl^is5^-^^as % Jfij£5£: (Al i x Ti x )N(fcfcb, IJSC^-JfcT, XfiO. 05-0. 3 
±|ETi*^^f^a3 % ifcjfcifc: (Ti i Y Al Y )N (fcfcb> JK^-J£-C\ YfiO. 05-0. 3 

5£^H-h 

j^u a>op^9±fBAi*ii^^ 

01—0. l Atmir-^-Si:, 

±mAimn^MU&-xi^ iiscot^^m, AO.NjitcjtbTAi^i^^j-ift 
fZTimm^jH&ftxit, mm&m(.Ti, ADNm^&^xTi^mmmMmcm 
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[0025] ( c ) -d€k. M*-t£m2Aiz.w6¥&m-?* m2BicM<mjEmmx-7fi&tizm9, u 

^&0<ifc£«<t*^ s*^$n5±«R« c**wK*^ffl»*) (ommm 
<Dimm&&&3oo— 5oox:ti,tcikmx\ fi^mmft^Rfctf^kisX, wz.t£c 

2 

H /^©^bfciftfc^RtArS:,- M3=L<f3:C H ^4:25— lOOsccm, ^ffttft: 

2 2 2 ~ 

200— 300sccm N ArSfc*: 150— 250sccm(DfiJ'^-e^[AbT > ,5J&#lffl^&\ M 

2 2 

kW(JS-&#: 40kHz) <fc:*^y*«2K I^Ti*— $VM£Hu flbttftftfj : 3-8kW( 
40kHz) ©^<y^«*«:Rl^fcRlJ!HIbfc^'T?*ftKi»*^»»Ji(± 

^iift^o**^, m^%mm\^^m\^m<DW^xr , r^f a «Ti(c, n 

[0026] (d) ±|B (c) OMf ^ilirlie^tStiLT, lfgf^tiA^5 

nsc^Sf^isaMB^ a-— ^frytftffimmxwifeisX, 

W:5-40J©^-%, 
Ti:0. 5— 30JK^%, 
M:0. 5— 30JR(-7-%, 
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[0027] (e) ±.w.<DTumtmi$mkm& : £:&-fz (ai/to nji, ±ih5® 3&s^aka9K 

fc, T«fPJir^(Al/Ti)NJB*si-Cixfci«ffl«*i:W*ltt, SfeWCtLfciilMlft 

£A_b (a) — (e) ^^SixSW^^Sr^^^-CfeSo 
[0028] rcD|g^tt % ±IH0#^m(-S^V^r^tbfc:t£DX*feoX,«M#:<0^® 

£<bKl, _fc|BAl*flfr£ «a^5C : (Al Ti ) N (fcfcU JSC-?- JfC, XttO. 0 

1-X X 

5-0. % _hfBTiSi«5-^^ s , fcrf&t: (Ti Al )N(fcfcU W-^itX\ 

l-Y Y 

YfiO. 05—0. 35^i~), SriKJEU 

*»o»9^5±IEAlSie^^tTiftiS!l^jfe© WIHi S x 0. 01-0. 1 n m*»P> 
*5iftfiK^b«3tS:^r-t-S(Al/Ti)N®*^5S!«JB/ 

(b)_hSBJg£LT, 1-lOjumW^if^U d^o^^hd^^y^y^ig 

wtftwmwxmfevx, 

W:5-40^%, 
Ti:0. 5— 30J^%, 
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mm:0. 5— 30fl§^%, 

[0029] o#}c, ^(Dmm<D&mmf$^M:<Dmffifcmm<vMf&mizmu ±m<Dmm^m 

(A) ToB® [ (Al/Ti) Njg] 

x&izi,xi>m i fc<D&mm,Ti-imtft>ft-r. ^.(D^^mmmmwx^^ 

1-Z>Z.bfcX$t£<teZ>Zbfrb, XM2rO. 05-0. 35t^tbtz 0 

[0030] (b)Timm^&<Dm& 

±B^a9Ai:§:it^^tei«js^ 

tevrngx, ffim<Di-<*ntcmm.mm&fm-fz>zk&x*z-? t , -jjmYm&mc<o 
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kfrbs Yfit^O. 05-0. 35k7£#>f£o 

[0031] (c)Aim^^M.tTim^^^m<Dmm 

. 01— 0, lfxmtM^)fc 0 

[0032] \d)^mmm 

[0033] {B)±.umm&wm.m^mmm) 

(a)W^* 

^5^i^x^^ N -^^ (D ^#*^oj^^%^^s < tpmttJ5s»^{ST-r 

SJ:5f-^-^^. j e^^r*S:5-40^%^i?)fci o 
[0034] (b)Ti*3j:tW'^rS' 

J:$*5f£fli;ds*>3as, ^©^fi^T^^o. 5M^% 
*^Ti^j}S30M^-%, S3«ttWfifc^301S^%Srjex.5fcifi5aB5$*5J:U s ffl?» 
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,N:0. 5— 30J^%<b^#>/i o 

[0035] (c)*mmm~ 

[0036] KJiJfc^fcJ;^ *H^©tl@SIXl(i, wc*tt«as«fc»«aft^ 

1. Tg&Jf f-^ftSTiN, RXTTiCN. TiAlNte, S#£©fc;frfc«#*fefc.}:l*i65iH. 

2-1 i**3R#AWij*$row5wtt\ _aw»«©ft±&BwaxT$*r&K,, c 

2-2 fe*KTi(C, N)3Mfr&*(TlN, TiCN/ji£f)*3,fcT*, *N&W(Ti, Al) (C, N 
) 3R{k-g-«j(TiAlN, TiAlCN^if)0»i^_h|B2-lfB«c^^mm^r B «1 : @(C^ 

3. ±®>m Aftn cc, n) a^-a^** «f ak m, ad cc 

SB® (*AKK*^iH»S)t>, TSBSfifc^ODftfcKJjg ASr^^-r5*^«t9. «tifc 
[0037] rcD$gej<«|f igSII^te, rixS:fl|figi-5«»i4*A«^*^t!cJROS!$36S % 
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science, N)mt&mm.m-£^xmv<fa±Ltzh(Dizm^ mzmm%k& 
^m^-r^^mcn, ad (c, N>^^^^m{- t toT^i><iB]_hb7;ct^^ 

So 

i(C, N)^-8-^J»i*5J;^. &&W{Ti, Al) (C, N)^^WiCDf^ffi^J;o 

ic^y^ycom^K , i-<titcMmn-\±*&MizE.^xm»-fz>h<Dx$>z> 0 

[oo38] cigiA]iaiAtt, z<Dmw<D&mmmj:Mc&Mf&Tzmm&#M 3 ni%m^mm& 
M>WTi (c, n) m^mwm^ts) ^m^mm^-mmm^m v *-aa»«§gi>fc*§ 

[(H mm i Bte, ^o^0jco^Mx^^^;i-5Pmtt#^«^^m^ 
B B aB (Ti, Al) (C, N) mk&mW&ib*ate ) £3f v ^m^ffim 
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[ni4A]i2i4Af± > ^mm^mmmxMc(Dm^mm<DTumx^ cai/tonji 
[m4B]p4B(i > m4AK^T—^^^—T^^mm<Dm^iEmmxh^ 0 

[05A]05Ai4, t&fetftBjtgfKX A (J£«fcttttlfflKX&) Sr*iai-«**a^li* 

o 

[B5B]ei5B.tt x El5A^^-f^*^{g(D«Ellf§Effi|l|-efe5o 

[0039] o^lc, ro^MottMWxaSr^ltW^iij^Wlwlftig-^a. 

1 

[0040] J^W^^LX, Wf;frt>0. 8-3MmOTi^M^i-5WC^,TiC^, 
VCilft*, TaC^*, NbC^*, Cr C fc<fctfCoi&&;fc&fllEU ^tubJ^^f 

3 2- 

fcflL lOOMPa cDffi^XJE^^l^J&^U rcQjEBM£&6Patf>|C3£<K 
0M^-TNMG160408O^^t££tofc®fiMS&A-l — A-10<tU ^fctu 

tdj^^^xx^cu^mmmmm^mu^mmMJi^mvxisom^'TK 

GX160304R(D^-^y'm^h^tcmmmi^A-l , — A-10' £Xfc 0 
[0041] £fc, M^*tLX, V->i"nt>0. 5-2 n m©¥»^f5TiCN (SfftJtT' 
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, TiC/TiN = 50/50)^. Mo CBjfc, ZrOfojfc, NbCBM, TaC^*, WC 

2 

^(ClB-a-U at? — /l'$/l>.-C84I^IHffl^ai^b» ttJfcUtgL lOOMPaOffi^-CjBlft 
#fc::7V.Xj£jgU ^J±»£2kPa<D^#ffl^4b U: 1500*^^1^^ % 

Kf*3S#1::figJ3JlFB#l£R:0. 03<D*— = ^iPX4rJ6U-CISO^#fr'TNMG16 
0408©^y7 P i^&fcofcj|gfflS#B-l — B-6£U *fcfitHaAl^*S it/Cu-g- 
^BUfflje«S^*»^fiW*»PX4rJfiUTISOa»-TEGX160304RO^-jy7 p 
^R^ofoSMfrB-l' -B-6' iLfc 0 
[0042] OV^ % _LfECC>@$SS{£A-l, 1' — A-10, 10' :Ja<fcU*B-l, .1' — B-6, 6' 

<D$y-vmmm : %M)bvx, mm-.99. 9«*%?m^-yvK Mm-tzmK-* 
y*h*>-x^y*yi'iymm<nzy-h*m.mmmm)}:L,x > m&-.99. 6Ks%o 
wc^— tfvb&mu-tZo &t£mn2^<D#y~b*mmiz.w:&Tzmi^m, adn 

(a) , ISHrtSrX^tlMKL-ro. 01Pa^K^^^b^^f 5> t— ^— T?aSfBrt 
Sr200«Ctd!JPiftU^, Ar^^mm^mAL-XO. 5P a <Dj£j3<DAr^mm.kU 
Z.<DftmxmW^Brr—-7*;i>±.X £ teUfcdSP>HHE-f-5B9fESfilS#:^-800VO 

(b) OV BUfS^#^S^^fp]SBSO^^hP^XyN 0 5/^y^^©0«^=i 
<<MZ< V^-ftLtmff :50V, m^:10AO^#T*RlAPbT, iufEMSMSftCQ^* 

ifBtc:s3fts«[**ss:i40G t^tcMm&mf&TZkm^ ntimmmmw 
ft&timujg^oo^bvtcvmx*. K^^tvxmmtAi^, mmmm-soosc 

cm, Ar»fE*:200sccm<7)tiJ-a-X'^AL--C, lPa<D^fg<>;Arc^^;tfX/^&3S 
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fcWm^ tfctt&J&tfXklXC H tmmkAr^ C H SfS*:50sccm. £*flfE 

2 2 2 2. 

*:300sccm, ArM*:230sccmO#J^T-2gAb-C, lPaOC H (DfrffljfXtM 

2 2 

je««^<b*stc:*3(c^$^e«jsi¥ofiN/ii3j:tn'iCNjgwv^i"tLd», * 

(c)'S6>fc, iulBmi&^/M-M^^Sr, mj±:50— 100V, ®»fc:10— 20A 

i8«X#©^7;*«JEf*-100ViUi**-e, jtufES*^grt^J&#*£l/C 
» C H (£Hbfc^) <h^*<tAr2r, C H SfE*: 25— lOOsccm, ^i!t»fE*:200— 30 

2 2 2 2 

Osccm, Ar?5ft*: 150— 25Osccm©|5iartO0f^Oj(E*"C*AbT % &J£#H^C 
«\ lPaOC H 0#fi?#JX£^3&^<D^;tf*i^5i3£tC, MIBP^^ho^ 

2 2 

^^y^g«<OWC^-^s/h^y-K«ffi(SK«aS) Kf*. M^tfffi^ : 1-3 
kWUlStft: 40kHz) ©|SfflrtOM^©^y^**x HW— ^VMCW:, tij^:3 
-8kW(Jg^:40kHz)O$5ISrtom^^x>^>^m^^l^^lcMbfc^#-e 

[0043] $e>t£_h!E*BE!Sfls:A-l, 1' — A-10, 10' *3j;t*B-.l, l' — B-6, 6' <D^t 
*l/e*WS\ Tirh^^e^j&gfcj^U ^Lfc^^T% EI3A, 3B^£*l^*^ 

c*— y^^gaai-So ^cHuiE2oo^y-K«^{cii:^-rsftyt^ TiNJB:fc«j:t* 
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u 

Sr200'C(^P^Lfc^, Ar#*&S£Brtfc3*Al/C0. 5Pa<Dj±;/j<DAr#fflm£U 
^OttlR-CllWBlHME^—^/uiT? g (EUc*s'e>llI(E-*"« flGaEjB«£i»^-800V© 

ft<Dljmum&400°CkVtcftnX\ KJ&tfXblXmmkArt:. S3lf«fc*:300sc 
cm, Ar»fD4:200sccmCDfiJ'^T'^ALT, lPa^^^iArCO^^-^^^^S 
$.t£tefcl&tfXbL.XC H £MfcAr«\ C H $ft#:50sccnu MM 

2 2 2 2 

S^OOsccnu Ar^i:230sccm(DfiJ-a'-e^ALT> lPaCDC H CD^fetfXi:^ 

2 2 

tttttfj: 12kW(J^ifc :40kHz) ©^/^^l^^WL, — *±|BjlB«*#K:W: 

(c^kfC, ifrfB«fi£=^f/KCRlSp-r5^#Sr, flffi:50-100V, S»ft:10-20A 
0G(#**)<D^fflft©m^Offi<bU iulH^*ig«F^I^Pf^M{i400 < C > _b|a 
C H (ikikfc^) kW.mtAr$:, C H »fEft:25— lOOsccm, ^fitfci: 200— 300 

2 2 2 2 

seem, Ar^»: 150— 250sccmC7>^|artO^f^gfg4T^AUT % SJ£#B^& 

'<v?v isymu<owcf—?yh<Dj3y-Ywmm?m) m*&mii i-3k 
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d-7!)i#^(eit, *%w&mmm?-yy°tBo)27, 27' —12,42' 

[0044] Sfc, «©1^T", ±|EMS#:A-1, : 1' -A-10, 10' *3£XfB-l, I' - 
B-6, 6' O^tl^^MSr, rirK^«f»"T?«WS8fci*U ft»bfc««7?, EI5A 

£200 < CtobPf*Ui:&, Ar^Sr^jttrtt^AUTO. 5Pa©JEE27<0Ar£tgB^iU 
^^^MT-mflHIUigx-yVwi-e g «5L*^^|lI*St-*lWIBj(H«a6«:fc-800VO 

tbT^^tAr^:, 200sccm, ArSfE* : 300sccm<D§iJ-g--C^AL"C, IP 

aCD^£ArO^;tf*a>k#5KJCS#ffl5L *fcttSj^^tb-CC H k^mtAr 

2 2 

£\ C H j5fc&:40sccnu ^Ift^Jk: 200scciru Ar^*: 300sccmC0#J^T?^AL 

2 2. 

"C> lPacOC H <D^^t^^tAr^^^d^^5S^#ia^tb, Ti*- 

2 2 

#yh<D*y— Vmmm^M)ia^mtl:12k'Wm^WC: 40kHz) (D^^mt}^ 
(c)o^T\ _h|5S^^gF ( S^DmM^200 o C<bLrc:^^-C\ C H £Ar&, C H 

2 2 2 2 

^4:40— 80sccm, ArgfEi: 250sccm<Z>|BHrt<DBIf^^8K*^3|ALT^ lPaO 

2 2* 
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-i6, i6' ttttfznwmvr^ 

[0045] O^fC, XlE^TOS^ill^s/^l, 1' -42, 42' ^Jltflfcifc^gMfiH^S' 
^1,1' -16,16' SrX^^WhcD3fe^{C@^^T^ihi6Lyt^ 

: JIS • S 1 0C(D%W, 
^]^Jji^:350m/min. , 
^0«53A^:1. 2mm, 
t£<9 :0. 18mm/rev. , 
MJB#P B 1:5^\ 

0^#^(Oj^^^<D|£^iS^^J*PX^(ii^<D^iiJ^fil20m/niin. ), 
M^lJM :JIS • A5052£D^l^ 
^I^Jji^:1000m/min. , 
§J0i&*:l. 4mm, 
ii£<9:0. 3mm/rev. , 
OTJB#Pb1:203\ 

0^#-COAl##0|£^^iiJAPX^ (ii^O^OIiJ^}i400m/min. ) , 

MJ*t:JIS-C3710<D;tl$i, 
MJM:430m/min. , 
£J9i&3»-:l. 2mm, 
t£V:0. 25mm/rev. „ 

O^#T^Cu-g-#CD^;^:^5I^0|iJSPX^(iimO^]^J31Sfi200m/min. ) 
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[0052] glfi^itt, ¥^Jfa^l : 4. 5 /z m^fS^ttWCiJ, |r}0. 8 /i mOlStfc 
WCi*, |W|1. 3/zmOTaC»*, |W)1. 2 m m<DNbCt&5fc, [WJ 1 . 2/xmOZrC|&* 
, |s3l. S^mroCrC^ (HI. 5Mm©VC|&^ PJl. 0 // m<£> (Ti, W)C(jf* 

3 2 

JtT% TiC/WC = 50/50)*&* % *5<tt>*Hil. 8//m©Co^*^tL, CftkH 
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m7\Zfjk£tU>m.'n- J &X\ tyJ}U<D]g.&Xg:£j)i%:fL^tl6mmX 13mm, 10mm 
X22mm, joit^20mmX 45mmCD-+^ % Mm^-f tl*>:teC;ft^ 30&<D4$C3) 

[0053] OV^, Zfh(b<Dm^i^(^-^^)C-i—C-8^, TirR^-t'jSMSfc^L 

, &mvtcmmx\ mz<m2A, 2Bttte\ m3A, 3B^£tiz>mmmwKmAv 
, ±mmmmitm—(D^x\ m, 9^^^Bmmm<DnNm^^TiCN 

'• x<D^mmmmnmm^^m^v^(siT, ^mm^mmm^>v^t^o 

) 1 - 1 9^^thMmVfc 0 
[0054] )AM<D n &)X\ ±.fZ<D&m&ft(x.l/Y : ^l>)C-l~C-8%, T^h^XM 

mmmitm—(D^x\ mio^ztiz BmrnmcoriNm^xuTiCNm^^-r 
[0055] o#*(^ ±m^mm^mmm^h^/^i—i9ioxx^tt^muB^>'h^/i-i— 

$/w-3^o^-ai, 

:100mm x 2 50mm, J¥£: 50mmCOJIS-A5052<£>;Ett, 
^0^'JM:3OOm/min. , 
^fti^iA^^mm, 
&Jjmty<9i&Z>-:0. 7mm, 
Zf)\>W) : 2200mm/#, 
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.\*»WttM«=>'K^4— 6, 10, 15—17i8£lW&&[8Xm&} ! $A'4 

1 00mm X 250mm, : 50mm(OJIS-C3710(D^|t, 
i^PjiJM:300m/min. , 
*ft#|R|#J?)5&3»-:6nim, 
S^lRlSlOa*:!. 1mm, . 
*r—-7>vm> : 2050mm/r9\ 

(D0kWx*<DCu&&<D&.5mMMffiWmMTM,m (ii^iamiM^m 80m/mi 

n. ),*iB^tiS^yK->7, 8*5«tTJ { JfciS5*![«i@«E3iVK5/V7, 8, 11, 18, 
19}doV^(i, 

W : : 100mm X 250mm, £ : 50mmCOJIS • S 10C<£>^*t, 

»JM: 350m/min. , 

7—-?tVW) : 2050mm/3>, 
W^#l?<Z)j^^(D^^i«MJ®^giJ*PX^(iii^^^^fi200m/min 

[0056] D&7] 
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[0060] ±&<DmteW2'e9£mUZWMitfi8mm (mm&foC-l—C-3J&!&m) „ 1 3mm 
(iSI^C-4-C-6M) , :|8«fctf26inm(j@fl5£fleC-7, CSM^m) <D3M 

<D%mm^^m^\ ^<D3m<D%wm%m*h, mmmjucx, tm&rfm<z>w& 

X ia^ilftl4mm X 1 3mm (j©fig£#D-l — D-3) , 8mm X 22mm (^SMS 
#:D-4— D-6), 3o£r3l 6mm X 45mm D-8)<7)\Nfe, slfelWll^ 

-rtihtoKtift 3omv>2#:?3mw;$:h'otcmmmfr (Ky^o d-i -D-8&*:ti*:ft 

[0061] ol^\ r*l?5(DigS!M(Ky^)D-l^ D-8tf>#J2J^ =^£:ifeU Ti? 
K>tfJ-Cj@^?Sfe^b, ftjftbfcjRSi-e, IrHXEI2A, 2B*fcWu 03A, 3BJC^£ 

J¥<m^Nii:teJ;T>*TiCN;icDV^*^\ £fcfiP5:*N ifet«C|HllX'*ll, 12{£^£ 
[0062] ittfcO @ #JT% ±|EWj@fis!Sfl£(Ky/V)I>-l— D-8^J]{C, 

srjsu T-th^x'm^&m&u ftmjdRm-e. i^b<m5A, sb^^^s 
tsiiciAu ±mmMMitm—<D0kftx\ mi3\z^^Bmmm<DTiNm 

X^^+BS"fSJt««ffi«MB!^fiiKy/K6JlT, Jfctt«M«Ky/W:55) 1 
-8Sr-tivetL«Jtbfc. 
[0063] Oft, XIE^Igig^S^fiSIKy/H— 19*5<tt^lt^=gMfilKy/H-8©5^, 

*«^»®ee5K!;/n— 3, 9, i2— i4*3«fco ? jt«tt«iefl!Ky/n— 3^ov^-c 

3£g'J*t : ¥STfi& : 100mm X 250mm, : 50mm<DJIS • A5052CQ;&;f3\ 
§JB«J5ift:280m/min. % 
: 0. 4mm/ rev > 
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^:6mm, 

in. ) , **W««efll!Ky/U4— 6, 10, 15— 17*5«tOtjfc«*tEaHSfiMKy^4— 6{C 

3£8y#: 100mm X 250mm, J¥£ : 50mm.<DJIS-S10C(Dfatf > 

^8"Jj££:250m/min. , 
i^D:0. 5mm/ rev, 
?a:^£ :12mm, 

<o*ftT®iK3WPi©as;jt^^*, wfidjpxK* (mfiwmmmm iom/mi 

n. h *38M*WH«Ki;/i'7, 8, li, 18, l9S3j:tWfctfctfcTO«IK!M'7 1 8lco 

ttS'Jtt : ¥®Tft£: lOOmmX 250mm, J¥£ : 50mmtf>JIS-C3710<Dl£$t, 
WJM:250m/min. , 
xkK):0. 6mm/ rev, 
^:20mm, 

min. ) , Sr-ttl-^tlfTV \ V iX^S^^fe^KWPX^ (*«PI4«Il!iJ*«iffl) 

r osijsis*^ 1 1 — 1 3 td-tivetb^bfeo 

[0064] Dgll] 
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[0066] [&13] 
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[0067] r©3g*#^fe*|8K»M«X#ttbT<Z>*3S|F!««lifil^^l, 1' -4 
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[0069] JBS3|^ 

VCJBfck, TaC^*. NbC*»*. Cr C SSiVCo^SrfflfitL^ rftbIS** 

3 2 

\JkM, lOOMPa <Dj£JjX*&.ffimzzfUX!&&U, Z<Dj£Bft&6Pa<DMQtp , tiL 

EGX160304R<^5 : •s/^ 0 ^^o/^l^S#:A-l , — A-10' tl,tc 0 
[0070] JJjl^^LT, V^-f^O. 5-~2Mm0^tMt5TiCN(fitt;t 

„ TiC/TiN = 50/50)^*, Mo ZrC^m, NbC^, TaC^, WC 

2 

f&icm&u ^—/^^xsommm^m^u ftsiut^ iooMp a <Dj£t)Xj£B 
^(c^^^u z<Dj± , mfc&2kPa<Dwm^mm,*s urn-. i5iox:izmm& 

mfcmtffcfeW7JnWZ-R:0. 03O*— =-^^PX^bXISO^-TNMG16 
^&J^S^S#^W^OT^PX^J£LTISO^^-TEGX160304R(D^s/^' 
[0071] OV^T\ ±E©M^A-1, 1' — A-10, 10' *5J:t5B-l, 1' — B-6, 6' 

ro-ttb-rnsr, r-feh^^-^e^pjft^b, ft«bfc*tt8t?, m2A, 2b^£*ls 

<Duy~vmmmmM)k\^x, mm-.99. 6it%©T^-^yh, ^ft-raw^ 
y*bvi'^<>y?vi/y*mm<o#y~b'w&mmM)ti,x* mm-.99. 6mm%<o 

WC^— ^yh*iBffi-t"S„ */cHulE2o<D*y— K»ffi^iSC3SS-t-Sffiafc, (Ti, A1)N 
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(a) *-f , mm\H*MQ$mvxo. oiPa©j*&tefiyeueasfc, t-t-xmmft 

(b) ov vC\ HulS^^ttco^XO-v^hn^^^^y^^acDm^-r/Kc:, 

?aS^400°CirLfc^^X% K^^LT^itiAr^ ^iH^Eft^OOsccnu Artfft 
*: 200sccmOf iJ-^-C^ALT. lPaO^^^Ar^)^l-a'^^^^SSJ^#ia^,t 
U Ti-Al&&?~-<?yh<D%y-b*nmm5£m) fcL«aj27: 12kW(Jl$?i&: :40kHz 
)^/-?5/^m^^Rl*Pb, -^±|BMS#:fC{i, -70V<Ds<^Txmj£*mQ^ 

(c^kfC, mmmm^-CMZ^air^i^^ m/±:50-100V N Si5ft:10-20A 

mmmfc<Ds<sfTxnj£fe-ioovtLtiiiitix\ mmmmmm^n^it^^tvx 

„ C H (£Ht;7k^) t^£Ar£ N C H i5ft*:25— lOOsccm, mmUM: 200— 30 

2 2 2 2 

Osccm, Ar?5ft*: 150— 250sccmCD^ISF^(DEff^^^*T"af AUT, Kf&#ffl^ 

lPa^c h <DfrMtf*bmmbAr(Dm&jfxb-fz>bm^ mmm^^bv^ 

2 2 

^V^y^^g(^WC^— ^VN(D^y-K«®(^M) fete, #J±fc£tH;^:l-3 
kWm&&: 40kHz) (Dmmft<Dm7£<DXs<y?m£). fflTif— ^yhK^ mtl:3 
— 8kW(Jl^ :40kHz) <D^mft<Dffi7£<D*s<y?mt)%m^m\il,tc4kfcX 

d"T^^s/^(jmt, *mwmmm$n^yy°b5ko)i, i' -26, 26' £-e*t 
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[0072] ££>fcl_fcJEj&fl!£ft:A-l, l' ' — A-10, 10' *5iT^B-l, 1' — B-6, 6' <T>*z 
C?~^yb&mW'tZ>o ^7 v cSulE2o^^y— KM^iH^-rSiliJ^, TiN)l£>J;^ 

u . 

(a) iTf , ^RrtSrSEStH^LTO. •01Pa©JCSKl«»Ue^e> v t^— - e36*rt 
Sr200*Cfd!lPf»bfc«, Ar^Sr^firtlCaUAbTO. 5Pa<E>JE2jtfXAr#K£t£U 

(b) ov mtmmmm<D±x<D^^h^^^v>^mm(Dmm^M^ 

Um&400X:kVtcVlMX\ fcJ&ifXbL'XmmkAx&, ^H$D*:300sccm, AiM 
fi: 200sccmO#J-a-T-^AUX, lPaO^*tAr(D^^^^^SS^#ia^t 
U Ti-Al^^-y^hCD^y-K«fii(^ag) tttW* : 12kW(Jl&£fc :40kHz 
)<D^V*S;^fWU -;£f_hlSM&#{^ -70V©/W7^®SSrWPL 

@ MB.J&*si.Xf g Mff © (Ti, Al) NS j&»b#3«#S^BSr?£fifcu 

aWB«Bt=^k:RlJP'*-5*fl I «r, «i±:50— 100V, m^:10— 20A 
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C H (mtlkm) b^mtAi^ C H-S£S:25— lOOsccnu £HS»E*:200— 300 

2 2 2 2 

seem, Ar^»: 150— 250sccm(D|5HrtcO^^^4T^AbT, SJ£#tS^£ 
\ lPaOC H 0^?^ct^tAr0^^i:-r5t*^. BWEW^-^hn^ 

2 2 

/V*U>^3£g<£>wc*— ^s*cD#y— KWE (MHO tett, ^J^ttl^ : i-3k 

: 3— 8kW (JSiSifc : 40kHz) <D&mft<&ffiM<DXs<y?mtl&mv$\Z.$llJni,1t 

&mx*-T$^?-yzf(&T.*mw&mmm?-iyzfk&o)27,27' -42,42 
[0073] %.tc, it%t<Dn#)-v. ±mmmmit A-i, 1' — a-io, io' $sxnB-v,i f — 

(a) ^-f % ^«rtSr*^#MU-C0. 01Pa©*^tcfiy*Ut*S6), t— 
£200tK:#Pf&Uh#, Ar^«rSert^3IAb"rO. 5PaCDH^^Ar#|S^ib, 

^<>TT^«EE*Bl*PUT^ffijffi«3£fr*®*20^raAr^3ffW<-K^L, 

(b) ov>-e, 8fri5S*^gF^ioApm?assr3oo < ctbfc^^-e, isert^sjts^ 

>L.T^^f<tAr£r, ^^»Sci: 200sccm, ArM*:300sccmCDfiJ^t?^Ab-C, IP 

#0 {cfitts^ : 1 2kw (ji : 40kH Z ) o^v^m^Mu — jj±mmm&fc 

(c) ol^, ±sE^*^SrtOiP^M^200 < C^Lfc^^T% C H iArSr, C H 
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#ft*:40~80scciru ArSlEft:25Osccm<D$6fflrt©0f5e©ifE*Tf3SCALT, lPaO 

2 2 

:4— 6kW(J^&m:40kHz)(^t5HrtOM^^^m*^MU^{tT% X- 
ISflS#S^S©±^, I^D<^i8^$tLSB«jjflj5K*3J:rr.aSSI¥«>ffl«tt* 

6, 16' «r-t*v?na*3ftUfc. 
[0074] of|:,±!E*?SW**iKf:^, l' -42,42' &&TfttMWimm^y 
•71; l' -16,16' *XA«^Whojte»SSteHjei&AliiT^ih8e>Lfctt1B 
T% 

tfc&Jfi-:JIS-S10C(?D^L«S % 
§]^JjiS:360m/min. , 
5I!)34*:1. 2mm, 
iHf9:0. 2mm/ rev. „ 

ttl20m/min. h 
fcfcS'Jt* :JIS • A5052(D^l^ 
MMS:1050m/min. „' 
SO0i&*:l. 2mm, 
j£9:0. 3mm/rev. % 
^U^W:20^, 

fi400m/min. h 

:JIS • C3710^#, 
§J8UiSfiE:450m/min. , 
■SJt)ii^:l. 4mm, 
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&<9:0. 27mm/rev. , 
[0075] [^14] 
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[£17] 
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[0079] 
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MMM 5 

[0080] mfflfo&tlsX, :4. 2/zm^tt5ttSWCt*. PJO. 7 tf m©« 

WCt* v |^l. 2Mm(75TaCB^ Hi. 1 mC^NbC^*, (WIl. l/zm©ZrC^ 
, 1^1. 6jLimCDCr C PIl. 4Mm©VC|&*, PU. l^m©(Ti, W)C(SC4 

3 2 

it-C,TiC/WC = 50/50)^, *3«t^l. SMmWo^ffilL, rtl/feiSC 
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m%k. IFftHDgift-emf&LX, llC^^Smm, 13mm, &£Xf26mm(D3m<DMmm 
mX22mm % *5<tt^20mmX45mmCD vft&. &mz.\,^-?tl$>teZtlft30M<D4%t 

jj*?^T(Dftm&i>ifcm®imit c^>k$/w) c-i -c-8^^r^^itu/c 0 

[0081] oVNT% r^^M^S^(^K5/V)C-l-C-8^, Tirh^^-e^^&^L 
, n,^fc^mX\ I^C<I212A, 2Bl£fcte, H3A, 3B^$*l^*^g{C=gAU 
, ±IEH^j4<tPl— ^20, 2nd^$tL6S^l^ctt) ? @^J¥C0( 

Ti, Ai)Ng, &m^m^<m2o, 2ii^£nz>nMms&#>£itBmmm<nmmvk 
^K^mmwfm^mmwm-r^t^x'o^mmmmmmT.M.tL-x^mm 

[0082] iti&O S #JT% _b|B(DjSHS#:(^^K^)C-l-C-8^ > T±h>^xm 

mmm4tm—<D^wx\ m22K^£tiz>Bwmm<DTiNm, &mzmv<m22iz 

[0083] o#l£, JifS^ISI^M^fljl^^K^l-igfeit^Jt^^a^^vK^l- 

8<D9*>, 9, i2-i4^xuitm^mmm^h^ 

\N£ :100mm X 250mm. /¥£:50mm<Z>JIS-A5052Ot£f4\ 
i5UgU5$^:320m/min. , 
W;£[p]#!9iA^:4. 5mm, 
&JjfaW9&Z>-:0. 7mm, 
X— ^VV5M<9 : 2350mm/;9\ 
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. j, *«W*M«^K5/V4— 6, 10, i5~i7*5j:t«Je*Kaitt*^^K5yw4 

' 100mm X 250mm, : 50mmOJIS-C3710Ol£#-, . 

i2Jf|iJM:320m/min. , 

*A#[*J§Ji?i&3it:6. 5mm, 

§^WM:1.2mm, 

^— : 2185mm/;9\ 
<D^^©Cu#&©ttS:il55*«ffiiiDfi!iaiXK* (ilHf ©«JliiJJt*Htl80m/mi 
n. ),*»Wtt«Hffi3i>'K^V7, 8, 11, 18, 19*5«tt5Jt«*RflHifll^>K5/V7 

*ft8'J# : ¥® Tt-ft : 1 00mm x 2 50mm, : 50mm«Z)JIS • S 1 0C<7)^#, 
#J6iJig£:365m/min. , 
«l*ieiftIDii#:8. Omm, 
@^^J!?ii^:2. Omm, 
7^— yOlo£«? : 2140mm/#, 
<^^#^©j^*iiOS^iS5jt#J®^^DX^(ji1tO^BiJjS^{i200m/min 

^^20— 22fC^L^*L^Lfc 0 
[0084] m\9] 
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[0088] Ji|SC»*Jfe^j5-e^igLfcii:^^8mm (1®S^C-1-C-3W), 13mm( 
MS£g#C-4~ C-6^/&Jih *5 t tO ! 26mm(IS!S^C-7, C-871WB)<E>3« 

X f^i^il^Mmm X 1 3mm (j@05£ft:D-l — D-3) , 8mm X 22mm (Ifl 
■f£D-4--D-6) , ^J;t) ? 16mmX45mm(^^ISft:D-7 % D-8)CD^t&, 
1 a ^feC^30^(02^^^^ofc:®^S^(Ky^)D-l-D-8^^tb 

[0089] 0VvC\ £n&©jMS{£(K!M')D-l-- T>-8(DW3}\^ &— =^«:JEU Tir 
h^tfJ-C^gigfc^U ftflfcUfafflfi-e, |B1C<E12A > 2B*fc«, HI3A, 3Bf^£ 
*L5?8*^Bte3£AU ±|aHWJ4ilR|— 0^#-C, ^23, 24fc^§*L5@«Mi. 
.fi£*3«fctJ*a««J¥<a(Ti, Al)Njf, 3fel*K:|llX*23 f 24^$n«S«*afife*5«t 

[0090] £fc, Jfctfc© B fft~C\ ±IBK>jesiXfr(Ky/v)D-l— D-8©§I^Itc % — >^ 
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[0091] o^i^ % ±m^mm^mmmvv^i—i9^x^itm^BM^v^i-8(Doh, 

$t8'J*t:¥®^j-fe:100mmX 250mm, J¥£:50mm<DJIS-A5052<£>;K;fct, ®M 
iM.Bt: 290m/min. , 
t£ K) : 0. 4mm/ rev, 
^:6mm, 

O^#T?(DAl^^(DM^:j«Jit5tfe^ilJAPX^(ii^^^iJMf±120m/m 
in. ), *mW®mmm¥VJ\'4-Q, 10, 15-17*3j:t^it^S^figKy^4-6}C 

$?f3'J$t : : 100mm X 250mm, : 50mmtf>JIS • S lOCp^M, 

1iUgiJj&g:265m/min. , 
j£l9:0. 5mm/ rev, 
:12mm, 

(D^#^(^j^^cDS^i^^^&^mi^iJAPX^(iiS'O^giJjtSf4110m/mi 

n. ), ^mmwimmm^w, 8, n, is, i9^xxfit^mmm¥v^7, 8i:o 

^I'JW : : 100mm X 250mm, J¥£ : 50mm(7)JIS • C3710©^#, 

1^IJM:265m/min. , 
^§■9 :0. 6mm/ rev, 
?<m& : 20mm, 

O^#T*^Cu^^(^S^3iAfe^^0iUAPX^^(alS"cO^]giJ3t^f4ll0m/ 

min. ), zzti^tvft^* \,^ti<DMtt&rtmmjLHm(7kMi±®mm&.m) 



WO 2005/072895 



57 



PCT/JP2005/001208 



[0092] [*23] 
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Document 4: JP, 2002-235748, A (Koyo Seiko Co., Ltd.), 23 August, 2002 (23.08.02) 
Document 5: JP, 2001-316800, A (Sumitomo Electric Industries, Ltd.), 16 November, 
2001(16.11.01) 

The inventions relevant to claims 1-14 are not described in any of the documents referred to in the 
ISR and are not self-evident to a person skilled in the art. 
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